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1, ABSTRACT 

THIS TiS»T GENERATES THE HAXIMyw AMOUNT OF PLANE NOJSE 
POSSIBtirE DURING THE EXECUTION OF MEMORY REFERENCE IN- 
STRUCTIONS, THE NOISE GENERATED |S DISTRIBUTED ACROSS 
THE COHfc PLANE AS AN ALGEBRAIC SUPPLEMENT TO THE NOK« 
HAL DYNAMIC NOISE PRESENT ON fWE SENSE LINES DURING 
MEMORY READ-REGENERATE OPERATIONS, DATA MODIFICATION 
AS A RESULT OF NOISE AMPLITUDES IS FLA^CEP AS AN ERROR| 
WITH THE LOCATION AND CONTENTS RECORDED ON THE TELETYPE, 
PROVISIONS HAVE B5EN ADDED TO INCLUDE WORST CASE PATTERNS 
FOR INTERLEAVED MEMORIES, 

2, REQUIREMENTS 
2',1 EQUIPMENT 

PQP-ll WITH MINIMUM 4K OF MEMORY 
2,2 STORAGE 

2,2,1 PROGRAM ST0RA5E - THE ROUTINE USES MEMORY FROM 230 TO 2466', 

3, LOADING PROCEDURE 
5,i METHOD 

PROCEDURE FOR NORMAL 8JNARY TAPES SHOULD 8E FOLLOWED, 

1, ABSOLUTE LOADER MUST BE IN MEMORY', 

2, PLACE BINARY TAPE |N RCAO|R. 

3, LOAD ADDRESS •T500*, DETERMINED BY ADDRESS OF LOADER) 

4, PRESS "START"' {PROGRAM W^L LOAD)', 

4", STARTINCr PROCEDURE 

4.1 CONTROL SWITCH SETTING 

STARTING AT SA 200 ALL SWITCH|S SHOULD BE DOWN QR lERO, 

4.2 STARTING ADDRESSES 

200 n START FQR AUTOMATIC TEST LIMITS 
202 « START FOR SELECTED TEST LIMITS 

4.3 PROGRAM AND/OP OPERATOR ACTION 

LOAD PKOGRAM INTO MEMORY, 

SET SWITCH RECISTgR TO STARTING ADDRESS, 

LOAD ADDRCSS 200, 

PRESS START, 

THE PROGRAM WILL RUN THROUGH THE SELECTED ADDRESS FIELD AN5 LOOP', 



5, OPERATING PROCEOU«E 

5,1 OPERATIONAL SWITCH SETTINGS 

5.4.1 A? SA 2001 WITH AWl. SWJTCHES DOWN, THE PROGRAM WILL PRJNT 
OUT ON ERRORS AND CONTINUE IN TEST', 

5.1.2 SWITCH SETTINGS ARE 

SW15 ■ 1 OR UP .,1 HALT ON ERROR 

SW13 » 1 OR UP INHIBIT PRINTOUT 

SW12 » 1 OR UP ,., HALT ON ENQ OF PROGRAM 

SWll » I OR UP ,.i LOOP ON PRESENT PART or PROGRAM 

SW10 • 1 OR UP ,,, RING TTV BELL ON ERROR 

5.1.3 AUTOMATIC TEST LIMITS 

IF THE PROGRAM IS STARTED AT ADDRESS 200 THE PROGRAM WILL 
TEST ALL AVAILABLE MEMORY, CARE SHOULD BE TAKEN TO SELECT THE 
PROPER OPERATIONAL SWITCH SETTINGS {REFER TO 5,1,2) BEFORE 
STARTING, 

5.1.4 SELECTED TEST LIMITS 

IF THE PROGRAM IS STARTED AT ADDRESS 202 A MESSAGE WILL 
BE PRINTED ON THE TELETYPE INSTRUCTING THE OPERATOR ON 
THE METHOD OF SELECTING OTHER MEMORY TEST AREAS AND THEN 
THE PROGRAM WILL STOP AT THE FIRST OF THREE HALTS, 

A, SET THE LOW T^ST LtMIT IN THE SWITCH REGISTER AND 
PRfcSS CONTINUCi 

B, THEN SET THE HIGH TEST LIMfT IN THE SWITCH REGISTER 
AND PRESS CONTINUE*, 

C, THEN SET THE OPERATIONAL SWITCH SETTINGS (REF 5,1,8) 
AND PRESS CONTINUE', 

THE PROGRAM WILL NOW BEGIN TESTING THE SELECTED AREA, 
THE PROGRAM WlLL NOT ALLOW LIMITS TO BE SELECTED THAT 
WOULD CAUSE ITSELF TO BE DESTROYED', AN E)CCEPTION TO THIS 
WOULD Be the INSTRUCTIONAL TEXT STORAGE AREA, STARTING 
THE PROGRAM AT 200 OR SELECTING LIMITS WHICH OVERLAP 
THIS AREA WILL CAUSE THE TEXT MESSAGE TO BE DESTROYED, 



5,2 SgBROUIlNE A8STRA5TS 

5.2.1 XQRCK 

SUBROUTINE XORCK IS A CALL TO THE EXCLUSIVE OR ADDRESS 
CHECKEHi THE ADDRESS CHECKER EXAMINES ADDRESS SIT? 1 
AND 8 AS EACW TEST LOCATION IS ADDRESSED TO DETERMINE 
ir THE EXCLUSIVE OR CONDITION BETWEEN THE TWO BITS IS 
PRESENT, THE SUBROUTINE |S CONCLUDED BY SETTING THE 
XORFLG"ir THE EXCLUSIVE OR IS PRESENT OR LEAVJNG 
XORFLG RESET ir THE CONVERSE IS TRgE, 

5.2.2 XQRCKA 

SUBROUTINE XORCKA IS THE SAME AS XORCK EX5CPT IT USES 
BITS 8*AN0 13 INSTEAD OF BITS 1 AND 8', 

9|2i3 XQRCKB 

SUBROUTINE XORCKB IS THE SAME AS XORCK ANQ XORCKA EXCEPT IT 
USES SITS 3 AND 9, 

9|2,4 ERRORA A B 

SUBROUTINE ERRORA I B IS CALLID 8Y EITHER ERRORA OR ER» 
RQRB WITH THE TWO CALLS TERMINATING INTO A COMMON 8U8- 
RQUTINi AFTER SEL^QTINO THE STARTING ADDRESS OF THEIR 
RESPECTIVE ERROR MESSAGES, SINCE NO SCOPi; LOOP PROVI- 
SIONS ARE SUPPLIED WITHIN THIS TEST, tHREg OPTIONS ARE AVAIL- 
VAILABJ,E IN THE EVENT OF AN NOISE BRRORl RING tTY BELLj INHIBIT 
PRINTING AND HALT ON ERROR, IF THE INH18I.T PRINT fWITSH IS 
NQT PRESENT THE ERROR MESSAGE WILL 81 PRINTED, 
THE SUBROUTINE UPON THE END 01 PRiNTINBi pR IN THE EVENT 
SW13 IS PRESENT, 5HECKS THE HALT SWITCH (fWlSJ, |F THE 
switch" IS NOT SET THE PROGRAM IMMEDIATELY RETURN TP THE 
MAIN T|ST PROGRAM, IF SWJS If SET THE PRPSRAM WiLli 
HALT', A CONTINUE FROM THE HALT RETURNS TP, THE MAIN 
TEST PHOGRAM, 



ERRORS 

ERROR PRINTOUT 

PRINTS ALU ERRORS UNLESS INHI81TED BY 8W13, 
ERROR HECOVERY 

DEPRESS CONTINUE TO RESTART SECTION OR RELOAD 
STARTING ADDRESS ANQ START', 

RESTRICTIONS 

STARTING RESTRICTION 

NONE 

OPERATIONAL RESTRICTION 
NONE 

HISCELkANEOUS 
EXECUTION TIME 

THE CXE5UT10N TIHg OF THIS PROGRAM IS APPROXIMATELY 
1,5 MINUTE WITH 4K OP COREi TMC TTY BELL WILU RING 
AT THE ENO OP EACH PASS, 



9, PROGRAM DESCRIPTION 

9,1 THE W0H5T CASt NOISE TEST IS PESIGNEO TO PRODUCE T^E GREAT. 

EST AMOUNT or PLANE NOISE POSSIBLE DURING MEMORY WRITING 
AND READING CYCLES, TWE NOISE PARAMETERS ARE EFFECTED 
BY A NUMBER OF FACTORS, HENCE THE TEST IS DESIGNED TO 
TEST ALL CASE CONQITlONS ARISING OUT OF THE FOUR STAND- 
ARD MEMORY CONSTRUCTION CONFIGURATIONS, THE NOISE GENER- 
ATED 18 DISTRIBUTED ACROSS THE CORE PLANE ALGEBRAICALLY 
ADDS TO THE NORMAL DYNAMIC NOjSE PRESENT QN THE SENSE 
LINES "TO EPFCCTIV|;LY cause MISREADING OF DATA (WITHIN 
THE PLANE) THAT IS IN THE LOW "1" OR HIGH "0" CATA50RY', 
THE SENSE WINDINGS OF MOST MEMORIES ARE SUCH THAT WORST 
CASE PATTERNS CAN'BE CiUSEO BY ALTERNATELY WRITING -1 AND 
DATA C0NF16UPAT10NS THROUCHOUI MEMORY", UNDER THESE 
CONDITIONS WORST SASE NOISE I§ GENfRATEO BY READ, WRITE 
COMPLEMENTi RBAOi WRITE COMPLEMENT, AT EApH LOCATION, 
THE TEfT IS REPEAIIO AFTER COMPLEMENTING ALL OF THE 
PaTTCRN'OATA STORED IN THE MEMORY tEST iONE, THIS 
TEST DEVIATES FROM THIS FORM OF TESTING ONLY IN THE 015- 
tRlBUTION OF THE •! ANO DATA PATTERNS WITHIN THE MEM- 
ORY TE»T iONE, THE CONSTRAINT PLACED ON THIS TEST RE- 
QUIRES WRITINQ THf COMPLEMENT OF THE DATA PATTERN AS DES- 
CRIBED BY THE EXCLUSIVE OR OF THE SECOND BIT OF THE X AND 
T SELESTION LINES, THESE BITS CORRESPOND TO ADDRESS BITS 
1 AND 8", THERBrORE, THE PATTERN OR ITS CPMPLEMENT WILL 
BE WRITTEN INTO THE MEMORY TeIt ZONE A« DETERMINED BY THE 
XQR BETWEEN ADDRESS BITS 1 AND 8, 

THE PR05RAM IS COMPOSED OF TWO PARTS, PART I IS RUN FIRST 
AND OUMlNtt THIS SgCTlON Or TH| PROGRAM A ■! CONFIGURATION 
IS WRITTEN INTO ALL LOCATIONS HAVING AN APORESf WITH AN 
XQR STATE BETWEEN BITS X AND §, ALL OTHER LOCATIONS ARE 
LOADED WITH THE HgRO CONFIGURATION; AFTER THE TEST ZONE 
HAS BEEN LOAOEOi THE MEMORY IS RESCANNED, THIS TIME EACH 
LOCATION IS REAOi COMPLEMENTED, READ, AND COMPLEMENTED 
(RCRC)i ANY LOCATION DETECTED AS BEING DISTURBED BY A 
PREVIOUS RCRC OPERATION WILL BE FLAGGED AS AN ERROR, 
UPON THE CONCLUSION OF THE READ SCAN LOOPi THE PROGRAM 
AUTOMATICALLY SWITCHES TO PART 2, 

IN PART 2, THE DATA PATTERNS |TORSO IN MEMORY ARE COMPLE- 
MENTED! I'oE.i ZERO PATTERNS ARE STORED IN LOCATIONS HAV- 
ING ADDRESSES WITH AN XOR BETWEEN BITS 1 AND 8, ALL OTHER 
LOCATIONS ARE LOADED WITH THE -1 CONFIGURATION, THE XOR 
PATTERN DISTRIBUTION FOR PART 1 AND 2 IS SUMMARIZED FOR 
REPERENQE AS FOLLPWSl 

PART 1 

XOR (1 « 8) « -1 PATTERN 
NO XOR a « 8) ■ PATTERN 

PART I 
XOR <i & 8) . PATTERN 
NO XOR a 4 8) ■ -i PATTERN 



AFTER MEMORY IS LOADED IT IS §CANNEO AGAJN WITH A 
RF.AD, COMPLEMENT, READ, COMPLEMENT LOOP AS IN PAR? li 
A,MY LOCATION OETEQTED AS BEING DISTURBED BY A PREVIOUS 
RCRC OPiRATION IS rLAGGEO AS AN ERROR', BtroRE WRITING OR 
REAQINS ANY LOCATION (JN EITHER PART) THE PROGRAM 
ISSUES'a call to SUBROUTINE XORCK WHICH TESTS BITS 1 AND 
8 AND SETS THE XORFLG IF THE XQR CONDITION IS PRESENT, 
SUBROUTINE ERRORA IS CALLED FOR ANY LOCATION DISTURBED 
FROM THE .1 CONFIGURATION! ANp ERRORS |S S^LUEO FOR ANY 
LOCATION DISTURBED FROM THE CONFIGURATION, 

THE PROGRAM WILL PRINT OUT ERRORS AND REPEAT WHEN 
COMPLETE WITHOUT INTERRUPTION, UPON COMPLETION THE 
PROGRAM WILL RING THE TELETYPg BELL AND THEN HALT IF 
SWITCH 12 IS PRESENT, A CONTINUE PROM THE HAL! 
WILL INITIATE ANOTHER PASS, 

9\2 THIS PROGRAM HAS BEEN MODIFIED TO PROVIDE WORST CASE NOISE 

FOR INTERLEAVED MEMaPIES, THE TEST DESCRIPTION IS SUBSTAN. 
TIALLY'THE SAME EXCEPT IN ADDITION TO A M&MQRY PATTERN 
DETERMINED BY THE XOR OF BITS 1 AND 8 A SECOND PATTERN IS 
DETERMINED BY THE XOR OF BITS 13 AND 8, 

9',3 THIS PNOGRAM HAS BEEN MODIFIED TO PROVIDE WORST CASE NOISE 
FOR MMilS, MMULi MMllKi AND HMllM*. THE TEST OISCRJPTION IS 
SUBSTANT lALLT THE SAME EXCEPT IN ADDITION TQ THE MEMORY PAT- 
TERNS DETERMINED BY THE XOR OF BITS 1 AND 8 AND BITS 8 ANQ 13 
A THIRD PATTERN IS DETERMINED BY THE XOR OF BITS 3 AND 9', 



10', LISTING 
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.NLIST SEQ 

, TITLE WORST CASE NOISE TgST H A I NDEC-ll-DZMMG-B 

ICOPYRIGHT 1970, 1971, 1972 DIGITAt, EQUIPMENT CORP,, MAYNARD, MASS, 

jPROGRAMMERi JOHN ROOENH I SER/ J I M LlCZf 

NOPa240 

.ENABL ABS 
,10 

JTRAP CATgWER 0-176 





000004 








.■^ 






000264 








TUG 






000200 








, §200 


STARTl 


000200 


000423 








BR 


000202 


000409 








BR 


START 


000204 


002156 






LOLMTI 


OETA 




000206 


017470 






HILMTI 


17470 




000210 


177564 






TCSRI 


177564 




000212 


177566 






T09RI 


177566 




000214 


177570 






SWREGi 


177570 




000216 


012767 


002156 


177760 


START 1 


MOV 


#QEFA,LOLMT 


000224 


012767 


017470 


177794 




MOV 


#17470, HILMT 


000232 


012706 


002194 






MOV 


#ByFFER,X6 


000236 


012702 


002160 






MOV 


iM5G2fX2 


000242 


004767 


001490 






JSR 


X7|T0^ 


000246 


000432 








BR 


STl 


000290 


012706 


002194 




STARTli 


MOV 


#BUrFER,X6 


000294 


01060? 








MOV 


X6|X3 


000296 


005729 






SEEI 


TST 


(X3)4. 


000260 


000240 








NOP 


SEC 


000262 


000775 








BR 


000264 


16270? 


000004 




TLSI 


sQb 


#4iX3 


000270 


009737 


000042 






TST 


•#42 


000274 


001407 








BEQ 


SI 


000276 


023727 


000042 


001316 




CMP 


»#42i«CN0ADR 


000304 


001405 








BEQ 


S2 


000306 


162703 


002734 






syB 


#1500, |X3 


000312 


000402 








BR 


$2 


000314 


162703 


000300 




sli 


sQb 


#300iX3 


000320 


010367 


177662 




S2i 


MQV 


X3iHILMT 


000324 


012767 


002196 


177652 




MOV 


#qe;fa,lolmt 


000332 


000427 








BR 


PART 


000334 


000000 






STll 


HALT 


9SWRE6 


000336 


009777 


177692 






TST 


000342 


001407 








BEQ 


HISET 


000344 


027767 


177644 


177632 




CMP 


»SWREG,LOLMT 


000392 


103403 








BLO 


HISET 


000394 


017767 


177634 


177622 




MOV 


•SWREGiLOLMT 


000362 


000000 






HISETI 


WALT 




00C^364 


005777 


177624 






TST 


9SWREG 


000370 


001407 








Bp 


CONSET 


000372 


027767 


177616 


177604 




CMP 


iSWREGiLOLMT 


000400 


103403 








BLO 


CONSET 



ISET THE SP 

iTCST POINT IN LOWER BANK 
iTCST 

IPRECAUTIONARY DELAY 
JNO TRI^P, CONTINUC 
iTRAPPEDi SETUP COPE LIMITS 
IL0ADE6 BY A MONITOR? 
IBR IF NO 

jYCS.n.WAS IT OOPl? 
IBR IF NO 

lYtS.wiSAVC CORE FOR CWAIN MODE 
ISRIP NEXT I/N 
jPROTECT THE LOADERS 
I'SET HtLMT 
ISCT LOLMT 

IBRANCH TO TEST START 
IWAIT FOR CONTINUE 
ILOOK FOR LOLMT 
lOCFERREO 

ickn lolmt input>termnl 
|l0lmit<termnl use lmt defined 
llolmt>termnl store input 
iwait for continue 
jlook for hilmt 
ideferred 



WORST CASE NOISE TEST 

0004?2 ?17767 
020412 C^12747 
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033420 
00?i424 
0004^0 
00(9434 
000436 
000442 
000444 
000446 
000452 
000494 
000462 
000466 
000472 
000476 
000500 
000504 
000506 
000510 
000512 
000516 
000522 
000524 
000530 
000532 
000540 
000542 
000546 



:^16700 

004777 
?05767 
001403 
012720 
5500401 
005020 
020067 
101764 
012767 
016700 
004777 
005767 
00140? 
021027 
000401 
005710' 
001404 
004767 
0.00167 
005720 
020067 
10175$ 
032777 
001350 
005267 
001345 



177606 
001332 

177560 
001160 
001156 

177777 

177534 

177750 
177516 
001116 
001114 

177777 



000756 
177676 

177456 

004000 

001036 



177576 
001170 



001122 



177454 



MOV 

CONSETl WALT 
PARTI "OV 
IPART 1 TEST 
PARTll ^OV 
PlAI JSR 
TST 

9EQ 
MOV 
BR 
CIR 
CMP 
BIOS 

MOV 

MOV 
JSR 
TST 
BEQ 
CMP 
BR 
TST 
B£Q 
JSR 
JMP 
TST 
CMP 
9 1, OS 

BIT 
BNE 
INC 
BNE 

|2N0 HAL'" OF" 



PIBI 



PICI 
PIDI 



PlEl 



PIPI 



*SWREQ,HIIMT jSTORE input 

j'SET UP CO^JTROI, SWITCHES 
«XORCK,XOR lINIT 1 AMO 8 

. WRITE CHECKERBOARD 

LOLMT,5<0 UNITIALIZE TEST AREA 

X7|*X0R iGCT XOR OF ADDRESS BITS 1 

XORFLC iTEST XOR BIT TO DETERMINE 

PIB 

«.li (Z)* 
{0)* 

X0iHlLMT 
PIA 

#-30,CNTR 
LOLMT,X0 
5<7,»X0R 

XORFLC 
PIE 

9X0, #-1 
.*4 
•X0 

PIF 

X7, ERROR 
PARTI 

(0)4' 

X0IHII.MT 
PID 

«4000|(tSWReC 
PIC 

CNTR 

PART I TEST 



AND 8 {13#8) 
IF ALL I'S OR 



ALL 0'S WRITTEN 



IDONE ALL MEMORY? 
)"N0 

IINITIALI2E LOOP COUNTER 
iREINITlALtiE TEST AREA 
ICET XOR Qf BITS 1,8 (13,8) 



jREAD CHECK 
IREAD CHECK 
iHiVE ERROR 
llNCREHENt TEST AREA 

lOeNE III test area? 

I NO 

iTtST SWll TO LOOP ON 

l*C TO LOO^ COUNT 
iRrPEAT TEST 



PART 1 READ CHECK 



IREAO, WRITE COMP, REAOi WRITE COMP 



000590 


016700 


177430 


PIGI 


000594 


004777 


001030 


PlHI 


000560 


005767 


001026 




000564 


00140? 






000566 


012720 


177777 




000572 


000401 






000574 


005020 




PlKl 


000576 


020067 


177404 




000602 


101764 






000604 


012767 


177750 


000772 


000612 


016700 


177366 


PILI 


000616 


004777 


000766 


PlMi 


00(^622 


005767 


000764 




000626 


001406 






000630 


021010 






000632 


005110 






000634 


!^05710 






000636 


001011 






000640 


005120 






000642 


5^00413 







MOV 
JSR 
TST 

b|q 

MOV 

BR 

CLR 

CMP 

BLOS 

MOV 

MOV 

JSR 

TST 

BEO 
CMP 

COM 
TST 
BNE 
COM 
BR 



LOLMT,X0 
Jf7,PX0R 

XQRFLG 
PIK 

*-li<0>* 

X0»HILMT 
PIH 

#.30, CNTR 

LOLMT,X0 

X7,*X0R 

XORFLG 

PIN 

9X0,9X0 
• X0 
9X0 
PIP 

PIR 



jREAD 

tWRITE COMPLEMENT 
jREAO CHECK 

IWRITE COMPLEMENTi *2 TO LIMIT 



WORST CASE NOISE TEST 
02MMGB,P11 
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000644 


021010 






PINI 


CMP 


007646 


005H0 








COM 


000650 


e'21027 


177777 






CMP 


000694 


?'01002 








BNE 


000656 


005120 








COM 


000660 


000404 








BR 


000662 


?!04767 


000606 




PIPJ 


JSR 


000666 


000167 


177656 






JMP 


000672 


020067 


177310 




PlRl 


CMP 


000676 


101747 








8y,os 


000700 


032777 


004000 


177306 




BIT 


000706 


001341 








9NE 


000710 


005267 


000670 






INC 


000714 


00133$ 








BNE 


000716 


000400 








BR 










|NOW DO 


PART 


000720 


016700 


177260 




PART2I 


MOV 


000724 


004777 


000660 




P2a 1 


JSR 


000730 


005767 


000656 






TST 


000734 


001402 








bIq 


000736 


005020 










000740 


000402 








BR 


000742 


012720 


177777 




P2Bt 


MOV 


000746 


020067 


177234 






CMP 


000792 


101764 








B^OS 


000794 


012767 


177750 


000622 




MQV 


000762 


016700 


177216 




P2Ct 


MOV 


000766 


004777 


000616 




P2DI 


JSR 


000772 


005767 


000614 






TST 


000776 


001402 






BEQ 


001000 


005710 








TST 


001002 


000402 








SR 


001004 


021027 


177777 






CMP 


001010 


001404 








Bi;Q 


001012 


004767 


000496 






JSR 


001016 


000167 


177676 






JMP 


001022 


005720 




P2n 


T5T 


001024 


020067 


177196 






CMP 


001030 


10175$ 








BLOS 


001032 


032777 


004000 


177154 




BIT 


001040 


001350 








BNE 


001042 


005267 


000536 






INC 


001046 


001345 








BNE 



*X0,PX0 iREAO 
»%Z jWRITE COMPLEMENT 

*X0,#»1 
PIP 
(0)* 
PIR 

X7|ERR0R 
PIG 

X0|HILMT lOONE 
PIM iNO 
#4000,»SWREG I'TEST 

PIU 

CNTR 

PIL 
P ART 2 
WHICH IS COMPLEMENT 
LOLMT,X0 
X7|OX0R 
XORFLG 
P2B 
(0)* 
.*6 

#»li<0)* 

X0,HIIMT lOONE ALL MEMORY? 

P2A jNO 



IWRJTE COMPLEMENTi +2 TO LIMIT 



ALL TEST AREA? 

SW 11 TO LOOP ON PART 1 REAOi WRITE COMP, READ CM 

l*i TO LOOP COUNTER 
I'RtPEAT TEST, 

PATTERN or PART 1 
lINITIALlil TEST AREA 

)GET XOR or ADDRESS BITS 1 AND 8 (13 AND 8) 
iTEST XOR BIT TO DETERMINE IF ALL I'S OR 0'S WRITTEN 



JSECOND HALF 



#•30, CNTR 

LOLMT,X0 

X7|>X0R 

XORFLG 

P2E 

»X0 

»X0,#-4 
P2F 

X7iERR0R 

PART2 

(0>* 

X0»HILMT 
P20 

#4000|SiSWReG 

P2C 

CNTR 

P2C 

OF PART 2 TEST 



HNITIALIiE LOOP COUNTER 

{REINITIALIZE TEST AREA 

JOCT XOR or BITS 1 AND 8 (13,8) 



jRlAD CHECK 

IREAD fiHECK 

iHiVE ERROR 

/INCREMENT TEST AREA 
lOONE ALL TEST AREA? 

INO 

iTrST SW10 TO LOOP ON PART 2 READ CHECK 

)*i TO LOOP COUNT 
jREPEAT TEST 



iREAD, WRITE COMPi READ, WRITE COMP 



001050 


016700 


177130 


P26I 


MOV 


LO1,MT|X0 


001094 


004777 


000930 


P2HI 


h)|R 


X7|»X0R 


001060 


005767 


000526 




TST 


XORFLG 


001064 


001402 






BEQ 


P2K 


001066 


005020 






CLR 


{0) + 


001070 


000402 






BR 




001072 


012720 


177777 


P2K» 


MOV 


#-li (0)* 


001076 


020067 


177104 




CMP 


X0|HILMT 



WORST CASE NOISE TEST 



MAlNOEC-ll-OZMMG-3 



MACY11,616 16.MAY.72 llliS PAGE 4 



Z3HS2 
00H34 
031112 
£?31116 
e3H22 
e3li26 
031130 
031132 
00H34 
031140 
001142 
001144 
001146 
001190 
0011S2 
00H54 
001156 
001160 
001162 
001166 
001172 
001176 

001200 
001206 
001210 
001214 
001216 
001224 
001226 
009.234 
001240 
001246 
001290 
001296 
001262 
001266 
001270 
001276 
001304 
001306 
001310 
001314 
001316 
001320 
001322 
001324 
001326 



101764 
012767 
?16700 
?04777 
^05767 
C01407 
021010 
?05110 
021027 
001010 
005120 
000412 
021010 
005110 
005710 
001002 
009120 
000404 
004767 
000167 
020067 
101747 

032777 
00t341 
009267 
00133$ 

022767 
001009 
012767 
000167 
022767 
001009 
012767 
000167 
105777 
100379 
012777 
032777 
001401 
000000 
013702 
001404 
004712 
000240 
000240 
000240 
000167 



177750 000472 
177066 
000466 
000464 



177777 



001352 005067 

001336 ?10005 

001340 042705 

001344 000305 

001346 006105 



000306 
177696 
177010 



004000 

000370 

001332 

001370 
177160 
001370 

001434 
177136 
176722 

000207 
010000 

000042 



177060 
000254 
177377 



P2LI 

P2MI 



P2NI 



P2Pt 
P2RI 



177006 

000364 
000394 
000342 
000332 



176714 
176710 



9l,0S 

MOV 

TST 

SEQ 

CMP 

COM 

CMP 

SNE 

COM 

BR 

CMP 

COM 

TST 

8NC 

COM 

8R 

JSR 

JMP 

CMP 

BUOS 



8JT 
BNE 
INC 
BNC 
CMP 
BNE 
MQV 
JMP 

Pll CMP 

BNE 
MOV 
JMP 

RBPCI TSTB 
BPi. 

MOV 

CONTCKI BIT 
BEQ 
HAUT 

MOV 
BEQ 

ENOADRl JSR 
NOP 
NJOP 
NOP 

OOAGNI JMP 
JSUBROUTINE XOH 
XORCKI Cl,R 

MOV 

BIC 

SWAB 

ROL 



P2H 

*»30,CNTR 

l.OLMT,X0 

X7|9X0R 

XORFLC 

P2N 

9X0 

>X0##-1 
P2P 

P2R 

•X0|9X0 
9X0 
9X0 
P2P 

P2R 

X7, ERROR 
P2G 

X0|HaMT 
P2M 

#4000i9SWReG 

P21. 

CNTR 
P2U 

#XORCK,XOR 
PI 

#XORCKAiXOR 
PARTI 

#XdRCKAiXOR 
R8PC 

#)(QRCKBiXOR 

PARTI 

9TCSR 

#207i9TOBR 
fK10000|9SWREG 

9#42iX2 
DOACN 
X7i (2) 



PART 

CHECK BETWEEN 

XORFUG 

X0tX5 

#177377, X5 

X5 

X5 



iRCAO 

|WR|TE COMPLEMENT 



J WRITE COMPLEMENT I *2 TO LIMIT 
iRCAD 

IWRITE COMPLEMENT 



I WRITE COMPLEMENT I *2 TO LIMIT 



IDONE ALL TEST AREA? 
INO 

ITIST 8W 11 TO LOOP ON PART 2 REAOi WRITE COMP, READ CHE 

lINCREMENT LOOP COUNT 
iREPCAt TCIT 

iUS THIS PASS WITH 1 AND 8? 
|8R If NO 

iSfcT XOR rOR 8 AND 13 

jWiS It WITH « AND 13 
j8R IP NO 

iSET XOR fOR 3 AND 9 



JRING BELL 

iTCST SW 12 TO HALt AT END OF TEST 



ADDRESS BITS 1 « 8 
IRESET THE XOR FLAG 
ISETUP MASK FOR 3RD OCTAL DIGIT 
I'MASK BIT 8 

[ROTATE BIT 8 INTO POSITION TO XOR WITH BIT 1 



WORST CASE NOlbL TEST 
D2MMGB',PH 



MAINDEC-ll-OHMMG-B 



MACYlti6l6 16-MAY-72 liii2 ^'AGE 5 



001390 


060005 








APD 


«0iX5 




032705 


000002 






8 IT 


«2,5{5 




0014?3 








BEQ 


XORCKl 




012767 


177777 


000224 




MOV 


#-liXORFlG 


001366 


000207 






XORCKll 


RTS 


X7 










IXOR CHECK FOR BITS 13,8 


001370 


005067 


000216 




XORCKAI 


CI.R 


XORFLG 


001374 


010009 








MOV 


%0,X5 


001376 


042705 


157777 






BIC 


#157777, X5 


001402 


006009 








ROR 


%5 


001404 


006005 








ROR 


X5 


001406 


006009 








ROR 


X9 


001410 


006005 








ROR 


%9 


001412 


006005 








ROR 


X9 


001414 


060009 








ADD 


X0f X9 


001416 


032709 


000400 






BIT 


#400iX9 


001422 


001409 








BEQ 


XORA 


001424 


012767 


177777 


000160 




MOV 


XORFLG 


001432 


000207 






XORAI 


RTS 


%7 










IXOR BITS 3 S 


9 


001434 


009067 


000192 






CLR 


XORFLG 


001440 


010009 








MOV 


%0|X9 


001442 


042709 


176777 






BIC 


#176777, X9 


001446 


000309 








SWAB 


X9 


001490 


006109 








ROL 


X9 


001492 


006109 








ROU 


X9 


001494 


060009 








ADD 


X0f X9 


001496 


032709 


000010 






BIT 


#10|X9 


001462 


001403 








BUO 


XORB 


001464 


012767 


177777 


000120 




MOV 


#«i»XORFLG 


001472 


000207 




XORBt 


RTS 


X7 












A « B 


SUBROUT INE 


001474 


032777 


002000 


176912 


ERRQRI 


BIT 


#2000i9SWReG 


001902 


00140^ 








B|Q 


ERRO^A 


001904 


105777 


176500 






T5TB 


*TC5R 


001910 


100375 






BPi. 


,■4 


001912 


012777 


000207 


176472 




MOV 


«207|9TD6R 


001920 


012702 


002010 




ERRORAI 


MtJV 


#MS.GlfX2 


001924 


032777 


020000 


176462 




BIT 


#20000i4iSWREG 


001932 


001016 








BNE 


SWCHK 


001934 


004767 


000196 






JSR 


X7,T0P 


001940 


010002 








MOV 


X0iX2 


001942 


004767 


000046 






JSR 


X7,PRTAB 


001946 


012702 


000006 






MOV 


#6f X2 


001992 


004767 


000204 






JSR 


X7, SPACE 


001996 


011002 








MOV 


9X0, X2 


001960 


004767 


000030 






JSR 


X7,PRTAB 


001564 


004767 


000146 






JSR 


X7,CRL^ 


001570 


032777 


100000 


17641§ 


SWCHKI 


BIT 


#100000, (»SWREG 


001576 


001401 








8EQ 




0016?0 


000000 








HALT 




001602 


000207 








RTS 


X7 


001604 


000000 






CNTRI 








lADD BIT 1 TO on 8 
iTEST FOR XOR 

IXORFLC = •! IF XOR WAS MET 



)TISt SWITCH 9 TO RING BELL ON ERROR 



ISET INHIBIT PRINT MASK IN PTSWCK 
lUP, GO CK ERROR CONTROLS 
I'QK, GO PRINT ERROR MSG 
iGrT ERROR ADDRESS 
IGO TO PRINT ROUTINE 



iCO PRINT 6 SPACES 

IGET ERROR DATA 

iGO TO PRINT ROUTINE 

lAND WITH HALT ON ERROR SWITCH 
)SI*ilP NX ir NO SWITCH 

IRCTURN TO PROGRAM 



WORST CASE Nei&E TEST 
DiMMGtr.Pli 



MA|NOEC*li-DZMMG»B 



MACYlii6l6 l6.MAYi72 li|i2 PAGE 6 



02(1606 


0030^0 






v IP X V 3, 1/ 


CT04 352 








* V V V V ftX 






IlI X 1 *f 


C"l 97 A7 


tj V V V %}W 


00307 2 


t> ti X Q C C 


£5101967 

KJ gL c' ^ f 


0000 A4 

V b' *T 




•U if XQ CQ 


V Ki lu d 






n ni 4 A ^ 01 


u V O 1 w / 






lOtOXOOH 


^ 01 01 A 1 01 
t, Kf lu •* X w 








0!?IA1 A7 
10 10 1 o / 


01 a 01 01 B ^ 
10 v c v 7 v 




01911 AAO 

lOaxQ^^ 


0I0)A 1 A7 

10 C O 1 o ^ 


0000 A4 

u ^ ~ 




0lffl<l A4 A 

»iO 1 0* 


iTIflAl A7 
ifl 10 1 o / 


A 
If V V 10 V 10 




01011 AM9 


011 A7C19 
WiO / 10(6 


W V w ~ 






asiA4 019 






01011 AA0I 
101010910 




177770 




01011 AAA 
10 10 X O D ^ 


01597019 
10 e / 10 S 


10 W lU' V V v 




01911 A90I 
10 U X 


1 CJ'5777 

110 ^ ' / 


1 7631 4 
1 ( o«jl^ 




w 13 X w ' T 


X V <0 «9 ' ? 






01 91 1 A 9 A 
10 10 X ' w 


1 1 01977 


176310 




001702 


005367 


000006 




01 01 4 7 fK A 

I0I0X 700 


10104 v^V 






001710 


000207 






■0101 'IC 








01011 71 A 


fl Oi 01 01 01 01 
•P WWIO I0B 






001716 


142777 


000177 


176264 


001724 


010246 






001726 


004767 


000004 




001732 


012602 






0IOf1 7^A 


10 IC V t V C 






01011 7^ A 


oil 97019 
»4« / iO» 


10 w C V 10 




01011 7 A 9 
10(01 r 


1 011777 

1107/^ ' f 


1 76242 

1 r w C w K 




001746 


100375 






001790 


112277 


176236 




01011 7(IA 
■CD 1 / 9 ^ 


1 CI "174 






a? 101 790 


01014 T71 
V V 1 V '1 






01011 7 A0I 
10 101 ^010 


0I0I0I90I7 
lu V 10 c 10 f 






Piai 7A9 
10 10 1 / « 


1 CII1777 


1 76292 

If w 6 C * 




0)011 7AA 
10 10 X / O 








am 7701 

»io* < 7 w 


4 1 A 7 7 7 


01 4 

10 10 10 10 1 10 


1 76214 


01 m 4 T> 7 A 

001770 


0! Oi K t CI 9 






n n <} n M n 


01 a 4 1 7 01 






01 01 9 m M 9 
I00C00C 


01 01 01 9 01 7 

to 10 10410 ^ 






/9t ni ^ n A ^ 


•3 A 01 






W20fl5 

ly V t. ly )r.f 1^ 


015 


000012 




00?010 




047522 


020122 


002016 


020040 


020040 


020040 


002024 


-P'40502 


006504 


012 




114 


041517 


052101 



BELLCTi 
XORl XORCK 
XORFLGr 2 

I I NT {NG SUBROUTINES««»««»»»»«»»«*»»»»»» 

IPRINT THt CONTENTS OF X2 AS AN OCTAL NUMBER 

ISETUP FOR SIX DIGITS 



PRTABI 



MKNUMI 



FORMI 



WAITll 



TOODLEl 
BINCTI 



HOV 
MOV 
CUR 
ROI. 
BR 
ROL 
ROL 
ROI, 
MOV 

ROL 
BIC 
BIS 
TSTB 
BPL 
MOVB 
DEC 
BNE 
RTS 





#6,BINCT 
X2|T00DLE 
%2 

TOODIE 

FORM 

TOOOIE 

TOODIE 

TOOOLE 

T0ODl.E#X2 

%2 

#177770, X2 

«260,X2 

OTCSR 

WAITl 

X2,<»T0BR 

BINCT 

MKNUM 

X7 



iSAVF THE INPUT 
IPOSITION THE SIGN BIT 
IPOSITION NEXT DIGIT 



iroRM THE eiciT 
lEXTRAeT THIS OlGIt 
I'CONVERT TCI TTV CODE 
IHAIT ON THE TTY 

ITVPE THIS DIGIT 
lUAST DIGIT TYPEDT 
I BR IF NO 



IPRINT A MeSSACE-^-X2 POINTS TO THE FIRST CHARACTER 
INOTEI THIS ROUTINE "^Ml ALWAYS STiRT WITH A CR « LF 



TOPI BICB 
MOV 
JSR 

MOV 
BR 

lENTER HERE FOR 
CRLFI MOV 



#177,iTCSR 
X2i-{6) 
X7,CRUr 
(6>*,X2 
TOPI 

A CARRIAGE RETURN 
#SCRUF|X2 



ICIR INT, FLAG 
iSiVE THE MESSAGE POINTER 
iCe 00 A CARRIAGE RETURN « UlNt FEED 
IGET THE MESSAGE FQINTCR 
IQO PRINT THE MESSAGE 
i LINE FEED 



ILIKE "TOP" BUT DOES NOT START WITH A CR « LF 



TOPII 



TSTB 

BPL 

MOVB 

TSTB 

BNE 

RTS 



• TCSR 
TOPI 

(2>*i»TDBR 

(2) 
TOPI 
X7 



IWIIT ON TTV DONE FLAG 

iSEND A CHARACTER 

ICIHECK FOR THE END MARKER 



ITYPE SPACES AS DETERMINED BY %2 
SPACE I 



SSPACEI 

SCRLFI 

MS61I 



TSTB 
BPL 
MOVB 
DEC 
BNE 
RTS 
.BYTE 
.ASCIZ 
, ASCI I 



• TCSR 
SPACE 

$SPACE,*TOBR 
%2 

SPACE 

X7 

240 

<15><12> 
lERROR 



jOO MORE? 
|9R IF YES 



BADl<£5><i2> 



,ASCI2 ILOCATION DATAJ<15><12> 



WORSi oASE NOISE. TEST 
02MMGB',P11 



MAINDEC-ll-DZMMG.B 



MACY11,616 16.MAY.72 lili2 PACE 7 



002036 


047511 


020116 


020040 


002044 


P!42040 


052101 


006501 


002052 


00P012 






002094 


(>I00000 








002154 






002194 


000000 






002196 


000000 






002160 


C42523 


020124 


042515 


002166 


047515 


054522 


040440 


002174 


042104 


042522 


051523 


002202 


046040 


046511 


052111 


002210 


020123 


044526 


020101 


002216 


053923 


092111 


044103 


002224 


051040 


043505 


051511 


002232 


042924 


006522 


012 


002237 


123 


052105 


046040 


002244 


053917 


051105 


046040 


002292 


046511 


052111 


044440 


002260. 


020116 


053523 


051055 


002266 


043505 


040440 


042116 


002274 


050040 


042522 


051523 


002302 


041440 


047117 


044524 


002310 


052916 


006505 


01? 


002319 


123 


052105 


052440 


002322 


090120 


051105 


046040 


002330 


046511 


092111 


044440 


002336 


020116 


053523 


051095 


002344 


043505 


040440 


04211§ 


002392 


050040 


042522 


05152? 


002360 


041440 


047117 


044524 


002366 


09291$ 


00^505 


01? 


002373 


129 


042116 


043105 


002400 


047111 


042109 


040440 


002406 


042116 


047497 


020122 


002414 


042904 


092129 


JB n A ■ M n 

052522 


002422 


052103 


fll S V 4 d 4 

053111 


02ki10I# 


002430 


044914 


044919 


05152! 


002436 


093440 


046111 


020114 


002444 


042902 


091440 


052109 


002492 


031040 


0|2461 


02646$ 


002460 


033461 


0^3464 


060 


002469 


019 


000012 






000001 







QEFJ 

BUFFERl 

OEPAt 

MSG2I 



.fcVEN 



,iQEF*100 




, ASCII JSET MEMORY ADDRESS LIMITS VIA SWITCH REG I STER » <15><12> 



.ASCII ISET lOWER LIMJT IN SW;REG AND PRESS CONT INUE I <15><12> 



ASCII ISCT yPPER LIMIT IN SW-REG AND PRESS C0NTINUEI<15><12> 



.ASCII fWNOEFINEO AN0?0R fiESTRUCTIVE LiMltS WILL tE SET 2156-174701 



,A5CU 
• END 



<15><12> 



WORST CASE NOIse TEST MAlNOEC-ii*Oi?MMG-B 
02MMGB,PH SYMBOL TASUE 



MACyil,6l6 16.MAY.72 11|£2 PAGE 8 



BEUUCT 


00X606 


CONSET 




ENDAOR 






000206 


MSGl 


0£'22)1^ 


PARTI 


?00420 


p;a 


3?0424 


PXt 


000906 


PIK 


0?0574 


PIP 


0i^0662 


pze 


000762 




0P105B 


P2M 


0e>lll6 


QEf 


002054 


SPACE 


001762 


SWCHK 


001570 


Tl,8 


000264 


WAITI 


0016715 




0t9l332 


XORFUG 


001612 




000S2i0 



BJNCT 


001744 


CONTCK 


031276 


ERROR 


001474 


WJSET 


030362 


MSG 2 


002160 


PART2 


000720 


PIB 


000444 


Pi^ 


000522 


PIL 


000642 


PIR 


000672 


P20 


000766 


P2M 


001054 


P2N 


001146 


QEPA 


002156 


START 


000246 


SWREG 


000244 


TOODLE 


001742 


XOR 


00I640 


XPRCKA 


001370 


S5RLP 
1 


002009 


« 002470 



SyPFER 


002154 


CRLF 


001736 


E«RORA 


001520 


LOIMT 


000204 


NC3P 


« 000240 


PRTAB 


001614 


PiC 


000462 


PIG 


000550 


PtM 


000616 


P2A 


000724 


P2E 


001004 


P2K 


001072 


P2P 


001162 


RBPC 


0012«2 


START! 


000250 


TCSR 


000210 


TOP 


001716 


xdRA 


001432 


XijRCKB 


001434 


SSPACE 


002004 



CNTR 


001604 


OOiGN 


001326 


roRM 


001656 




001636 


PART 


000412 


PI 


001240 


Pie 


000466 


PIH 


000554 


PIN 


000644 


P2I9 


000742 


P2r 


001022 


P2i. 


001112 


P2R 


001178 


SEP 


000256 


sTi 


000334 


TOBR 


000212 


TOPI 


001742 


¥ORB 


001472 


XORCKl 


001366 


SI 


000314 



ERRORS DETECTIOI 



WORST CA<r "ajSE TEST MA I N0EC-11«02MMC.B MACY11,616 ll \m7f lC|f2 PaGC 9 

OiMMCB'.Pli 

•02MMGB»DHMMGB«'D2MMGB/SOL 
RUN-TJMEI 13 SECONDS 
CO«E USEOI 3K 



